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Attorney Docket # 4478-6PUS 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re National Phase PCT Application of 

Jurgen KONRAD 

International Appln. No.: PCT/EP99/07849 

International Filing Date: October 15, 1999 

For: Transmitter-Receiver for Data Signals, System; 
for Transmitting Data Signals, Device for 
Assembly in a Transmitter-Receiver and 
Synchronization Method j 



"0 s 



PRELIMINARY AMENDMENT 




Assistant Commissioner for Patents 
Washington, D.C. 20231 
BOX PCT 




SIR: 



Prior to examination of the above-identified application please amend the 



application as follows: 



In the Specification : 



On Page 1, after line 2, insert the following heading: 



-BACKGROUND OF THE INVENTION 



1. 



Field of the Invention- 
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On page 1, after line 4, insert the following heading: 
Description of the Prior Art - 



On page 2, after line 26, insert the following: 
-3+ Summary of the Invention - 

On page 2, replace the paragraphs starting on lines 27 and 31 with the following: 
An object of the present invention is to provide an apparatus which permits safe 
data transfer with simple means along with fast and simple synchronization of transmitter and 
receiver. A further object is to provide a simple and reliable synchronization method. 

iy The object of the invention is met by a transceiver for data signals that has the 

|_ following features: 

f; a transmitting section which conditions input data for transmission over a 

ji communication link containing a plurality of channels, 

a receiving station which receives signals from one of the channels and processes 

them into output data, 

a channel switching device connected to the transmitting section and the receiving 

section, 

a channel hopping program part in which a plurality of predetermined channel 
hopping sequences are programmed, a predetermined channel hopping sequence being associated 
with the transceiver as an address, 
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a channel selecting device which controls the channel switching device in 
accordance with a predetermined channel hopping sequence, and 

a clock device for operating the channel selecting device, the clock device being 
synchronized by a public time signal (radio clock) to synchronize channel hopping between a 
transmitting and a receiving transceiver with the aid of the public time signal. 

On page 4, replace the paragraph beginning on line 8 with the following: 
The receiver called by a transmitting device confirms the calling and the 
transmitting device synchronizes itself with the receiver. Since only said two devices work in 
synchronism in the channel hopping sequence specific to this connection and stay only in the 
particular channel for only a relatively short time, one obtains protection for the transferred data 
signals, on the one hand, and prevents a stronger signal from being able to terminate the 
connection, on the other hand. 

On page 5, replace the paragraph beginning on line 22 with the following: 

The invention furthermore provides a method for synchronizing transceiving 

operation between a transmitter and a receiver which are connected over a communication link 

with cyclically hopping channels, comprising the following steps: 
the transmitter (A) calls a desired receiver (B), 

the same channel hopping sequence is adjusted in the transmitter (A) and the 

receiver (B), 
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transmitter (A) and receiver (B) both receive a public time signal, 
transmitter and receiver are synchronized by the time signal or a signal derived 
therefrom by the channel hopping cycle being started on a previously defined channel in 
synchronism with the time signal both in the transmitter and the receiver. 

On page 6, before the first line insert the following heading: 
-BRIEF DESCRIPTION OF THE DRAWINGS- ; 
On page 6, replace the paragraph beginning on line 1 with the following: 
In the drawings, wherein like reference characters denote similar elements 
11 throughout the several views: 

%i FIG. 1 is a block diagram of a transceiver with a device executed as an additional 

1. device for automatic and continuous hopping of transmission channels; 

ft FIGS. 2a and 2b are timing diagrams showing the setup of a connection between 

=|? = 

ip two transceivers; 

FIGS. 3a and 3b are flow charts showing the operation of a transmitter and 

receiver in accordance with the invention; 

FIG. 4 is a functional block diagram of a channel selecting device; and 

FIG. 5 is a block diagram of an embodiment of an additional part of a transceiver 

shown in FIG. 1 at the bottom right. 

On page 6, after line 10 insert the following heading: 
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- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS- 

On page 6, replace the paragraph beginning on line 11 as follows: 
As indicated in FIG. 1, the transceiver contains a radio data transmission device 2 
known in the art which is equipped with an inventive additional part 1 for protecting the transfer 
of the data signals. The additional part 1 forms a data transfer device suitable for installation in 
any devices used for data transfer. 

On page 6, replace the paragraph starting on line 19 as follows: 
Departing from the representation in FIG. 1, additional part 1 may also be 

integrated in transceiver 2. 

On page 6, replace the paragraph beginning on line 21 with the following: 
A data signal source 4, for example an audio frequency part connected to a 
microphone, provides data signals to a signal conditioning circuit 6 via a channel switch 10. 
Signal conditioning circuit 6 modulates the data signals to condition them for radiation through an 
antenna 8. In customary transceivers, the channel switch 10 is formed as a manual selector 
switch for selecting one of the available channels. Reception of data is effected similarly to 
transmission of data. The receive signals coming through the antenna 8 are demodulated, 
amplified, etc., in a signal conditioning circuit 12 and then fed via the channel switch 10 to a 
data signal sink 14, shown in general form here, having loudspeaker 16 connected thereto for 
example. The details of the device generally described here are known from the prior art and 
shall not be explained more closely. 
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On page 6, replace the paragraph beginning on line 31 with the following: 
Additional part 1 shown on the bottom right in FIG. 1 is used for fast and 
continuous change-over of the particular "active" channel in channel switch 10. For this purpose, 
the channel switch 10 has connected thereto a channel selecting device 20 which is in turn 
driven by a channel hopping sequence program part 22 which contains a processor and a 

memory. 

On page 7, replace the paragraph starting on line 4 as follows: 
Time synchronization of a transmitting and a receiving device is effected with 
the aid of a clock device containing a time signal generator 24 and a clock 26. For this pur- 
pose, the time signal generator 24 receives a public time signal (the signal DCF 77 in 
Germany) though an antenna 25 and forms therefrom a second clock signal s and a minute 
clock signal m. The second clock signal s is fed to the clock 26 which generates in synchro- 
nism with the second clock signal s a fast pulse train, in the present case a pulse train with a 
frequency of one megahertz. 

On page 7, replace the paragraph starting on line 11 as follows: 
In the program part 22 for the channel hopping sequence a plurality of channel 
hopping sequences are stored. 



On page 7, replace the paragraph starting on line 15 as follows: 

-6- 
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When one user of the CB radio system wants to speak to another user with a 
transceiver of the kind shown in FIG. 1, he enters the receiver's identification number via a 
keyboard not shown. A corresponding code goes via the signal source 4 and the channel switch 
10 into the signal conditioning circuit 6. The receiver called, which has the same components 
as the radio data transmission device 2 shown in FIG. 1, is in the standby state, thus receiving 
through its own antenna 8 the calling signal which is processed via the signal conditioning 
circuit 12 and channel switch 10 so that the call is then recognized. 

On page 7, replace the paragraph starting on line 22 as follows: 
The calling operation causes the channel hopping sequence belonging to the se- 
lected identification number to be adjusted in the transmitting device. In order to be able to 
communicate with the called receiver the transmitter must synchronize itself with the receiver. 
This is done with the aid of the time signal generator 24 which provides synchronous minute 
and second signals in all devices. For example, a certain data word is fed to the channel 
selection circuit 20 in the transmitting device by the program part 22, the data word being a 
channel hopping sequence specific to the identification number. Furthermore, the channel 
where synchronization is to begin is fixed in advance. At the following minute clock signal the 
channel where synchronization is to begin is held for a short time period by corresponding 
circuit-technology measures in the devices. After this time period has expired, the transmitter 
and the receiver work with a synchronous, identical channel hopping sequence. The clock 26 
can feed a high-frequency signal (one megahertz) to the channel selection circuit 20 which thei 
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feeds a corresponding control signal to the channel switch 10. The data are then changed over 
between the different channels in identical fashion both in the transmitter and in the receiver. 
Since only the transmitter and receiver work in synchronism with this specific channel hopping 
sequence, all other devices are excluded from communication. 

On page 8, replace the paragraph starting on line 7 as follows: 
The channel selection circuit 20 may be for example a register in which a 
certain pattern identifying the selected channel is stored at each clock. The content of the shift 
register may be deposited in a memory (EPROM). However, it is also possible to determine 
the channel hopping sequence on the basis of an algorithm, said algorithm processing the 
identification number into the channel hopping sequence. 

On page 8, replace the paragraph starting on line 12 as follows: 
FIGS. 2a and 2b shows the simplified case of a system with five channels 1, 2 
... 5 and a clock cycle comprising four clocks. FIG. 2a shows cyclical hopping of channels 1, 
3, 5, 2, 1, 3, 5 ... of device 1 called by device 2, i.e., device 1 is the receiver and device 2 is 
the transmitter. The call by the transmitter 2 causes the channel sequence of the transmitter 2 
to be replaced at that moment by that of the receiver 1 and a "start signal" for synchronization 
to be adjusted, channel "3" here. When these adjustments are finished, the transmitter 2 waits 
for the next agreed time clock, e.g. the second clock of the public time signal. When said 
second clock, t2, comes, the channel hopping sequence begins in the transmitter 2. 

-8- 
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On page 8, replace the paragraph starting on line 20 as follows: 
The transmitter 2 and receiver 1 are now working fully identically, in terms of 
channel selection. Accordingly, the two devices can also open a "window" for other data 
devices. For this purpose a defined channel is e.g. held for several seconds, e.g. in 
synchronism with the minute clock. In this time other users can dial in. At the end of the 
"window" all user devices begin to work with identical synchronous channel hopping 
sequences. Opening the "window", i.e. holding a certain channel in a time interval lasting e.g. 
a few seconds, can be effected with a special button. 

On page 8, replace the paragraph starting on line 27 as follows: 
All circuit parts described above and shown in the drawing can be produced 
with commercial components in the way known to one skilled in the art of data 
transmission in communication devices. The additional part 1 in FIG. 1 may also be integrated 
in a communication device. 

On page 9, replace the paragraph beginning on line 1 with the following: 
In accordance with FIG. 3, a transmitter A wants to communicate with a 
receiver B. For this purpose, the transmitter A sends the identification number of desired target 
device B (step SAl). The step of calling the receiver B automatically causes the channel 
hopping sequence of the receiver B stored in the device to be adjusted in the transmitter A (step 
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SA2). 

On page 9, replace the paragraph beginning on line 5 with the following: 
During this time, the receiver B is in the standby state, i.e., ready to receive. 
That is, the receiver cyclically runs through the unique channel hopping sequence specific to 
receiver B (step SB1). When the call from the transmitter A is received on the receiver B (step 
SB2), the receiver B sends a confirmation signal to the transmitter A. 

On page 9, replace the paragraph starting on line 9 with the following: 
The transmitter A waits for said confirmation from device B (waiting loop SA3). 
After receipt of confirmation the channel hopping sequence is halted on a predetermined 
channel. Then the synchronous clock is awaited in accordance with step SA5. The synchronous 
clock occurs in the transmitter A at the same time as in the receiver B, namely on the starting 
channel of the channel hopping sequence cycle. 

On page 9, replace the paragraph starting on line 14 with the following: 
In accordance with step SA6 the channel hopping cycle is started after receipt of 
the synchronous clock signal. Both in the transmitter A and in the receiver B the same channel 
hopping sequence is now cyclically run through, in exact synchronism, so that data exchange 
between the two devices is possible (step SA6 and step SB 3). 
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On page 9, replace the paragraph starting on line 18 with the following: 
In a slightly less favorable embodiment step SA3 and also the confirmation in 
step SB2 may be omitted. 

On page 9, replace the paragraph starting on line 20 with the following: 
FIG. 4 shows a functional block diagram of the channel selecting device 20 
shown in FIG. 1. The program part 22 for the channel hopping sequence shown in FIG. 1 
sends an item of data representative of the current channel hopping sequence, in the present ex- 
ample (see FIG. 2) the cyclical sequence 3, 5, 2, 1, 3, 5, which is loaded into a register. 
The register cyclically feeds the individual positions to the channel switch 10. Synchronization 
between a transmitter and a receiver is effected here with the channel "3" at the highest 
position of the register. Clock 26 in FIG. 1 provides the clock signal (CLK) to the register so 
that the channels are hopped with the corresponding clock frequency. 

On page 9, replace the paragraph starting at line 31 with the following: 
FIG.5 shows a somewhat more detailed embodiment of the additional part 1 
from FIG. 1. Over antenna 25 the public dial tone signal is received and fed to a minute and 
second evaluation means 40 which generates a minute signal and a second signal. The second 
signal and the minute signal are used for continuous synchronization of internal clock 42, on 
the one hand, and for synchronizing a transmitter with a receiver, on the other hand. Since the 
public time signal is received in synchronism simultaneously in each country, the present 
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invention utilizes this property of the time signal to synchronize transmitters and receivers at 
any distance from each other. The effort this requires is extremely low. 



On page 10, replace the paragraph starting at line 8, with the following: 
In FIG. 5, the clock 42 drives a program counter 45, a dwell counter 46 and a 
channel counter 48. The program counter 45 advances the channel counter 48. The dwell 
counter 46 temporarily halts the program counter 45 and the channel counter 48 so that data 
exchange in the course of connection setup is possible during this halting time period. After the 
dwell counter 46 has performed a number of counting steps corresponding to a certain time 
period it is reset to zero and the program counter 45 and channel counter 48 are simultaneously 
started. 

On page 10, replace the paragraph starting on line 15 with the following: 
Connected to the channel counter 48 is a drive interface 49 which connects to 

the channel switch 10 and has the function of galvanically decoupling the additional part 1 from 

the connected transceiver 2. 



In the Abstract: 

Amend the abstract as follows: 

Transceivers which communicate with each other with a unique and synchronous 
channel hopping sequence are used to protect transmitted data signals. Each transceiver contains 
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along with the customary circuits for signal processing a program part for a channel hopping 
sequence a clock device which is synchronized by a public radio time signal, a channel selection 
circuit and a channel switch. The receiving and transmitting devices are both adjusted to a 
specific channel hopping sequence in accordance with the identification number of the receiving 
device so as to exclude the participation of further devices in communication. Channel hopping is 
effected at a relatively high frequency of approximately one megahertz so that there is no 
possibility of the connection being interrupted by a stronger transmitter, as is possible with 
conventional CB radio systems for example. Transmitter and receiver can be synchronized 
quickly and simply on the basis of the public time signal. 

In the Claims : 

Cancel claims 1-7 of the amended sheets of claims, without prejudice. 
Please add new claims 8-15 as follows: 

8. A system for transferring data signals over a communication link having 
a plurality of channels comprises a plurality of transceivers, wherein each of said plural 

transceivers comprises: 

a transmitting section for conditioning input data for transmission of said input 
data over the communication link having the plurality of channels; 

a receiving section for receiving signals from one of the plural channels of the 
communication link and processing the signals into output data; 
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a channel switching device connected to said transmitting section and said 
receiving section; 

a channel hopping sequence program part including a plurality of channel 
hopping sequences programmed therein, said plural channel hopping sequences including a 
channel hopping sequence associated with said each of said plural transceivers; 

a channel selecting device connected to said channel switching device and said 
channel hopping sequence program part for controlling said channel switching device in 
accordance with one of said plural channel hopping sequences; and 

a clock device connected for operating said channel selecting device, said clock 
device being synchronized by a public time signal for synchronizing channel hopping between 
a transmitting one of said plural transceivers and a receiving one of said plural transceivers, 
wherein each of said plural transceivers comprises a unique identification number defining the 
channel hopping sequence associated with said each of said plural transceivers, 

said unique identification number of the transmitting one of said plural 
transceivers being transmittable by said transmitting one of said plural transceivers and 
receivable by the receiving one of said plural transceivers for identification by the receiving 
one of said plural transceivers of the one of said plural channel hopping sequences associated 
with the transmitting one of said plural transceivers to used for a connection setup between said 
transmitting one and said receiving one of said plural transceivers. 
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9. The system of claim 8, wherein said clock device comprises a clock for 
generating an operating clock signal for the channel selecting device, said clock signal having a 
frequency within the range including 100 kHz to 10MHz. 

10. The system of claim 8, wherein said frequency is approximately 1 MHz. 

11. The system of claim 8, wherein said plural channel hopping sequences in 
said channel hopping sequence program part comprise all possible channel hopping sequences 
useable by said system. 

12. The system of claim 1 1 , wherein each of said plural channel hopping 
sequences are calculated from an algorithm base on said unique identification numbers of each 
of said plural transceivers. 

13. An apparatus for processing transmit and receive signals, said apparatus 
being arrangable in a transceiver having a transmitting section and a receiving section and 
comprising: 

a channel switching device connectable to the transmitting section and the 
receiving section of the transceiver; 
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a channel hopping sequence program part including a plurality of channel 
hopping sequences programmed therein, said plural channel hopping sequences including a 
channel hopping sequence associated with said each of a plurality of transceivers; 

a channel selecting device connected to said channel switching device and said 
channel hopping sequence program part for controlling said channel switching device in 
accordance with one of said plural channel hopping sequences; and 

a clock device connected for operating said channel selecting device, said clock 
device being synchronized by a public time signal for synchronizing channel hopping between 
a transmitting one of the plural transceivers and a receiving one of the plural transceivers. 

14. A data transfer device for installation in a communication device 
arranged for at least one of transmitting and receiving data over one of a plurality of 
communications channels, said data transfer device comprising: 

a channel switching device; 

a channel hopping sequence program part including a plurality of channel 
hopping sequences programmed therein, said plural channel hopping sequences including a 
channel hopping sequence associated with said data transfer device; 

a channel selecting device connected to said channel switching device and said 
channel hopping sequence program part for controlling said channel switching device in 
accordance with one of said plural channel hopping sequences; and 
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a clock device connected for operating said channel selecting device, said clock 
device being synchronized by a public time signal. 



15. A method for synchronizing a data transfer operation between a 
transmitter and a receiver connected via a communication link having cyclically hopping 
channels, comprising the steps of: 

(a) calling, by a transmitter, a desired receiver; 

(b) adjusting a channel hopping sequence in both the transmitter and the 
desired receiver; 

(c) receiving a public time signal at both the transmitter and the desired 

receiver; and 

(d) synchronizing the transmitter and the receiver using a time signal 
including one of the public time signal and a signal derived from the public time signal by 
starting the channel hopping sequence of step (b) in synchronism with the time signal in both 
the transmitter and the desired receiver. 

REMARKS 

This preliminary amendment is presented to place the application in proper form 
for examination and to eliminate multiple dependency from the present claims. No new matter 
has been added. Early examination and favorable consideration of the above-identified application 
is earnestly solicited. 
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Any additional fees or charges required at this time in connection with the 
application may be charged to our Patent and Trademark Office Deposit Account No. 03-2412. 



Respectfully submitted, 

COHEN, PONTANI, LIEBERMAN & PAVANE 



Thomas C. Pontani 

Reg. No. 29,763 

551 Fifth Avenue, Suite 1210 

New York, N.Y. 10176 

(212) 687-2770 



16 April 2001 
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VERSION WITH MARKINGS TO SHOW CHANGES 



In the Specification : 

On Page 1, after line 2, insert the following heading: 

- BACKGROUND OF THE INVENTION 
1. Field of the Invention-- 



On page 1, after line 4, insert the following heading: 
-2. Description of the Prior Art - 

On page 2, after line 26, insert the following: 
-3. Summary of the Invention - 



On page 2, replace the paragraphs starting on lines 27 and 31 with the following: 
[The invention is based on the problem of providing] An object of the present 
invention is to provide an apparatus which permits safe data transfer with simple means along 
with fast and simple synchronization of transmitter and receiver. [Furthermore,] A further object 
is to provide a simple and reliable synchronization method [is to be stated]. 

[The problem is solved according to] The object of the invention [in] is met by a 
transceiver for data signals that has the following features: 
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a transmitting section which conditions input data for transmission over a 
communication link containing a plurality of channels, 

a receiving station which receives signals from one of the channels and processes 



them into output data, 

a channel switching device connected to the transmitting section and the receiving 



section, 

a channel hopping program part in which a plurality of predetermined channel 
hopping sequences are programmed, a predetermined channel hopping sequence being associated 
V with the transceiver as an address, 

JH a channel selecting device which controls the channel switching device in 

7j accordance with a predetermined channel hopping sequence, and 

a a clock device for operating the channel selecting device, the clock device being 

f: synchronized by a public time signal (radio clock) to synchronize channel hopping between a 

m transmitting and a receiving transceiver with the aid of the public time signal. 



On page 4, replace the paragraph on line 8 with the following: 
The receiver called by a transmitting device confirms [dialing] the calling and the 
transmitting device synchronizes itself with the receiver. Since only said two devices work in 
synchronism in the channel hopping sequence specific to this connection and stay only in the 
particular channel for only a relatively short time, one obtains protection for the transferred data 
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signals, on the one hand, and prevents a stronger signal from being able to terminate the 
connection, on the other hand. 



On page 5, replace the paragraph beginning on line 22 with the following: 

The invention furthermore provides a method for synchronizing transceiving 

operation between a transmitter and a receiver which are connected over a communication link 

with cyclically hopping channels, comprising the following steps: 

the transmitter (A) [dials] calls a desired receiver (B), 

the same channel hopping sequence is adjusted in the transmitter (A) and the 

receiver (B), 

transmitter (A) and receiver (B) both receive a public time signal, 

transmitter and receiver are synchronized by the time signal or a signal derived 

therefrom by the channel hopping cycle being started on a previously defined channel in 

synchronism with the time signal both in the transmitter and the receiver. 

On page 6, before the first line insert the following heading: 
—BRIEF DESCRIPTION OF THE DRAWINGS- ; 

On page 6, replace the paragraph beginning on line 1 with the following: 

[In the following an example of the invention will be explained more closely on the 

basis of the drawing.] In the drawings, wherein like reference character s denote similar elements 

throughout the several views: 
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FIG. 1 [shows] is a block diagram of a transceiver with a device executed as an 
additional device for automatic and continuous hopping of transmission channels[.] i 

[FIG. 2 shows schematically] FIGS. 2a and 2b are timin g diagrams showing the 
setup of a connection between two transceivers [.]; 

[FIG. 3 shows] FIGS. 3a and 3b are flow charts showing the operation of a 
transmitter and receiver in accordance with the invention [in comparison in the form of a 
flowchart.] ; 

FIG. 4 is a functional block diagram of a channel selecting device[.] : and 
FIG. 5 is a block diagram of an embodiment of an additional part of a transceiver 
shown in FIG. 1 at the bottom right. 

On page 6, after line 10 insert the following heading: 
- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS - 

On page 6, replace the paragraph beginning on line 11 as follows: 
As indicated [by the figure] in FIG. 1 . the transceiver contains a radio data 
transmission device 2 known in the art which is equipped with an inventive additional part 1 for 
protecting the transfer of the data signals. [Additional] The additional part 1 forms a data transfer 
device suitable for installation in any devices used for data transfer. 
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On page 6, replace the paragraph starting on line 19 as follows: 
Departing from the representation in [the figure] FIG. 1 . additional part 1 may also 
be integrated in transceiver 2. 

On page 6, replace the paragraph beginning on line 21 with the following: 
[Data] A data signal source 4, for example an [LF section] audio frequency part 
connected to a microphone, provides data signals to a signal conditioning circuit 6 via a channel 
switch 10. Signal conditioning circuit 6 modulates the data signals to condition them for radiation 
through an antenna 8. In customary transceivers, the channel switch 10 is formed as a manual 
selector switch for selecting one of the available channels. Reception of data is effected 
similarly to transmission of data. The receive signals coming through the antenna 8 are 
demodulated, amplified, etc., in a signal conditioning circuit 12 and then fed via the channel 
switch 10 to a data signal sink 14, shown in general form here, having loudspeaker 16 
connected thereto for example. The details of the device generally described here are known 
from the prior art and shall not be explained more closely. 

On page 6, replace the paragraphs beginning on line 31 with the following: 
Additional part 1 shown on the bottom right in [the figure] Fig. 1 is used for fast 
and continuous change-over of the particular "active" channel in channel switch 10. For this 
purpose, the channel switch 10 has connected thereto a channel selecting device 20 which is in 
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turn driven by a channel hopping sequence program part 22[. Program part 22] which contains 
a processor and a memory. 

On page 7, replace the paragraph starting on line 4 as follows: 
Time synchronization of a transmitting and a receiving device is effected with 
the aid of a clock device containing a time signal generator 24 and a clock 26. For this pur- 
pose, the time signal generator 24 receives [the] a public time signal (the signal DCF 77 in 
Germany) though an antenna 25 and forms therefrom a second clock signal s and a minute 
Jl clock signal m. [Second ] The second clock signal 5 is fed to the clock 26 which generates in 
Ci synchronism with the second clock signal s a fast pulse train, in the present case a pulse train 
'yi with a frequency of one megahertz. 

2 On page 7, replace the paragraph starting on line 1 1 as follows: 

|p In the program part 22 for the channel hopping sequence a plurality of channel 

hopping sequences are stored. 

On page 7, replace the paragraph starting on line 15 as follows: 
When one user of the CB radio system wants to speak to another user with a 
transceiver of the kind shown in [the figure] FIG. 1 . he enters the receiver's identification 
number via a keyboard not shown. A corresponding code goes via the signal source 4 and the 
channel switch 10 into the signal conditioning circuit 6. The receiver called, which has the 
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same [device as] components as the radio data transmission device 2 shown in [the figure] FKL 
1 , is in the standby state, thus receiving through its own antenna 8 the calling signal which is 
processed via the signal conditioning circuit 12 and channel switch 10 so that the call is then 
recognized. 

On page 7, replace the paragraph starting on line 22 as follows: 
The [dialing] calling operation causes the channel hopping sequence belonging 
to the selected identification number to be adjusted in the transmitting device. In order to be 
able to communicate with the [dialed device] called receiver the transmitter must synchronize 
itself with the receiver. This is done with the aid of the time signal generator 24 which 
provides synchronous minute and second signals in all devices. For example, a certain data 
word is fed to the channel selection circuit 20 in the transmitting device by the program part 
22, [said] the data word being a channel hopping sequence specific to the identification 
number. Furthermore, the channel where synchronization is to begin is fixed in advance. At 
the following minute clock signal the channel where synchronization is to begin is held for a 
short time period by corresponding circuit-technology measures in the devices. After [expiry 
of] this time period has expired , the transmitter and the receiver work with a synchronous, 
identical channel hopping sequence. [Clock] The clock 26 can feed a high-frequency signal 
(one megahertz) to the channel selection circuit 20 which then feeds a corresponding control 
signal to the channel switch 10. The data are then changed over between the different channels 
in identical fashion both in the [transmitting] transmitter and in the [received] receiver [device]. 
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Since only [said two devices] the transmitter and receiver work in synchronism with this 
specific channel hopping sequence, all other devices are excluded from communication. 



On page 8, replace the paragraph starting on line 7 as follows: 
[Channel] The channel selection circuit 20 may be for example a register in 
which a certain pattern identifying the selected channel is stored at each clock. The content of 
the shift register may be deposited in a memory (EPROM). However, it is also possible to de- 
termine the channel hopping sequence on the basis of an algorithm, said algorithm processing 
ff the identification number into the channel hopping sequence. 

h On page 8, replace the paragraph starting on line 12 as follows: 

i [FIG. 2] FIGS. 2a and 2b shows the simplified case of a system with five 

ft channels 1, 2 ... 5 and a clock cycle comprising four clocks. FIG. 2a shows cyclical hopping 



Ih of channels 1 , 3, 5, 2, 1 , 3, 5 ... of device 1 called by device 2 . i.e.. device 1 is the receiver 
and device 2 is the transmitter . The call by [transmitting device] the transmitter 2 causes the 
channel sequence of [device] the transmitter 2 to be replaced at that moment by that of [device] 
the receiver 1 and a "start signal" for synchronization to be adjusted, channel "3" here. When 
these adjustments are finished, [device] the transmitter 2 waits for the next agreed time clock, 
e.g. the second clock of the public time signal. When said second clock, t2, comes, the channel 
hopping sequence begins in [device] the transmitter 2. 



-26- 



By Express Mail # EL834972792US • April 16, 2001 
On page 8, replace the paragraph starting on line 20 as follows: 
The [two devices] transmitter 2 and receiver 1 are now working fully 
identically, in terms of channel selection. Accordingly, the two devices can also open a 
"window" for other data devices. For this purpose a defined channel is e.g. held for several 
seconds, e.g. in synchronism with the minute clock. In this time other users can dial in. At the 
end of the "window" all user devices begin to work with identical synchronous channel 
hopping sequences. Opening the "window", i.e. holding a certain channel in a time interval 
lasting e.g. a few seconds, can be effected with a special button. 

On page 8, replace the paragraph starting on line 27 as follows: 
All circuit parts described above and shown in the drawing can be produced 
with commercial components in the way known to [the expert] one skilled in the art of data 
transmission in communication devices . [Additional] The additional part 1 in FIG. 1 [can] 
may also be integrated in a communication device. 

On page 9, replace the paragraph beginning on line 1 with the following: 
In accordance with FIG. 3, a transmitter A wants to communicate with a 
receiver B. For this purpose, the transmitter A sends the identification number of desired target 
device B (step SA). [Dialing device] The step of ca lling the receiver B automatically causes the 
channel hopping sequence of [device] the receiver B stored in the device to be adjusted in the 
transmitter^ (step SA2). 
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On page 9, replace the paragraph beginning on line 5 with the following: 
During this time, the receiver B is in the standby state, i.e.. ready to receive. 
That is, [(ready-to-receive) it] the receiver cyclically runs through the unique channel hopping 
sequence specific to [device] receiver B (step SB 1). When the call from [device] the 
transmitter A is received on [device] the receiver B (step SB2), [device] the receiver B sends a 
confirmation signal to [device] the transmitter A. 

On page 9, replace the paragraph starting on line 9 with the following: 
[Device] The transmitter awaits for said confirmation from device B (waiting 
loop SA3). After receipt of confirmation the channel hopping sequence is halted on a 
predetermined channel. Then the synchronous clock is awaited in accordance with step SA5. 
The synchronous clock occurs in the transmitter A at the same time as in [device] the receiver 
B, namely on the starting channel of the channel hopping sequence cycle. 

On page 9, replace the paragraph starting on line 14 with the following: 
In accordance with step SA6 the channel hopping cycle is started after receipt of 
the synchronous clock signal. Both in the transmitter A and in the receiver B the same channel 
hopping sequence is now cyclically run through, in exact synchronism, so that data exchange 
between the two devices is possible (step SA6 and step SB 3). 
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On page 9, replace the paragraph starting on line 18 with the following: 
In a slightly less favorable embodiment [one can omit] step SA3 and also the 
confirmation in step SB2 mav be omitted . 

On page 9, replace the paragraph starting on line 20 with the following: 
FIG. 4 shows a functional block diagram of the channel selecting device 20 
shown in FIG. 1. [From the] The program part 22 for the channel hopping sequence shown in 
FIG. 1 sends an item of data representative of the current channel hopping sequence, in the 
present example (see FIG. 2) the cyclical sequence 3, J, 2, 1, 3, 5, which is loaded into a 
register. The register cyclically feeds the individual positions to the channel switch 10. 
Synchronization between a transmitter and a receiver is effected here with the channel "3" at 
the highest position of the register. Clock 26 in FIG. 1 provides the clock signal (CLK) to the 
register so that the channels are hopped with the corresponding clock frequency. 

On page 9, replace the paragraph starting at line 31 with the following: 
FIG. 5 shows a somewhat more detailed embodiment of the additional part 1 
from FIG. 1. Over antenna 25 the public dial tone signal is received and fed to a minute and 
second evaluation means 40[. Circuit 40] which generates a minute signal and a second signal. 
[Said] The second signal and the minute signal[s] are used for continuous synchronization of 
internal clock 42, on the one hand, and for synchronizing a transmitter with a receiver, on the 
other hand. Since the public time signal is received in synchronism simultaneously in each 
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country, the present invention utilizes this property of the time signal to synchronize 
transmitters and receivers at any distance from each other. The effort this requires is extremely 
low. 



On page 10, replace the paragraph starting at line 8, with the following: 
In FIG. 5, the clock 42 drives a program counter 45, a dwell counter 46 and a 
channel counter 48. [Program] The program counter 45 [serves to advance] advances the 
channel counter 48. [Dwell] The dwell counter 46 temporarily halts the program counter 45 
P and the channel counter 48 so that data exchange in the course of connection setup is possible 
;H during this halting time period. After the dwell counter 46 has performed a number of counting 
Sj steps corresponding to a certain time period it is reset to zero and the program counter 45 and 
-i channel counter 48 [being] are simultaneously started. 



On page 10, replace the paragraph starting on line 15 with the following: 
Connected to the channel counter 48 is a drive interface 49 [having the function 

of] which connects to the channel switch 10 and has the function of galvanically decoupling 

[device] the additional part 1 from the connected transceiver 2. 



In the Abstract: 

Amend the abstract as follows: 
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[For protecting transmitted data signals one uses transceivers] Transceivers which 
communicate with each other with a unique and synchronous channel hopping sequence are used 
to protect transmitted data signals . [For this purpose each] Each transce iver contains along with 
the customary circuits for signal processing a program part [(22)] for a channel hopping sequence 
[and] a clock device [(24,26)] which is synchronized by a public radio time signal, [as well as] a 
channel selection circuit [(20)] and a channel switch [(10)]. [In case of a call the] The receiving 
and transmitting devices are both adjusted to a [certain] specific channel hopping sequence in 
accordance with the identification number of the receiving device so as to exclude the 
participation of further devices in communication. Channel hopping is effected at a relatively 
high frequency of approximately one megahertz so that there is no possibility of the connection 
being interrupted by a stronger transmitter, as is possible with conventional CB radio systems for 
example. Transmitter and receiver can be synchronized quickly and simply on the basis of the 
public time signal. 
JPIG. 1] 



) 
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t ransceiver for data signals, system for transferring data signals, apparatus for installa- 
tion in a transceiver, and syn chronization method 



This invention relates to a transceiver for data signals, in particular radio data sig- 
nals, 

The term "data signals" includes any kind of signal containing data (messages), 
for example audio, video or computer data, but also control data and the like. 

The term "transceiver" refers to a device suitable for both transmitting and re- 
ceiving data signals. An example of a transceiver is a CB radio set. However, the in- 
vention is fundamentally applicable to ail devices suitable for receiving and transmit- 
ting data. The advantages of the invention are particularly clear in radio data transfer, 
but the invention is also suitable for transfer over wire-bound channels. 

The term "communication link" thus involves for example a group of radio chan- 
nels/frequencies, but also a group of channels in a network-bound communication sys- 
tem. The term "channel" in intended here to refer specifically to a certain frequency 
band from a plurality of frequency bands. However, it is also fundamentally possible 
within the scope of the invention to realize individual channels of a communication 
link by corresponding time windows in a predetermined time slot. 

The invention is executed in particular as a discrete apparatus which can be in- 
stalled in existing conventional transceivers to process transmit signals and/or receive 
signals. The invention thus provides a data transfer device with which one can equip 
devices used for data transfer e.g. to protect transfer from "eavesdropping". 

The invention can be explained here specifically by the example of CB radio. A 
disadvantage in current radio transmissions is the ready possibility of eavesdropping 
and logging data, for which purpose one need simply connect a transceiver into the 
channel over which two transceivers are communicating with each other. 

Encryption of transmitted data by cryptographic measures is relatively elaborate, 
the data can be logged, i.e. recorded and decrypted later, 

A further disadvantage in radio transmissions is the possibility of a stronger 
transmitter interrupting a connection between two users by the stronger signal simply 
displacing the weaker signal. 



The change of available channels of a communication link during a communica- 
tion process is known in a special embodiment as frequency hopping. For example, 
DE 27 47 454 CI shows a communication system with frequency hopping. The mes- 
sage (data) to be transmitted are modulated in sections upon different carrier frequen- 
cies, the cyclically changing sequence of the carrier frequencies being programmed 
according to a given protocol. Frequency hopping offers the advantage, among other 
things, of obtaining relatively high safety from eavesdropping. So that the receiver can 
completely receive the message sent by the transmitter, the receiver must retrace the 
frequency hops in synchronism with the tiansmitting operation. 

Synchronizing transmitter and receiver requires considerable effort. One possibil- 
ity is the so-called hand-shake method by which transmitter and receiver first ex- 
change synchronization signals as preparation for ttansmitting a message and then start 
actual message transmission when synchronization has been effected. Both the initia- 
tion of message transmission and the message transmission itself follow a strictly pre- 
scribed protocol. It is known to reserve a separate channel for purposes of 
synchronization (US-A-5 502 722). 

It is furthermore known in transmission of short messages by frequency hopping 
to transmit the message several times asynchronously to the receiver which is syn- 
chronized with the transmitter until a message has been completely received once (DE- 
A-43 37 212). Because of the special synchronization between transmitter and receiver 
it is virtually impossible in the prior art for a third user to cut into an ongoing call. 
Such cutting in or operator override by one or more further users may be advantageous 
specifically in speech transmission systems (for example CB radio) when it is ex- 
pressly desired by the two original callers. Operator override would require consider- 
able synchronization effort in the prior art, comparable with the effort required for set- 
ting up a connection between a transmitter and a receiver. 

The invention is based on the problem of providing an apparatus which permits 
safe data transfer with simple means along with fast and simple synchronization of 
transmitter and receiver. Furthermore, a simple and reliable synchronization method is 
to be stated. 

This problem is solved according to the invention in a transceiver for data signals 
that has the following features: 
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a transmitting section which conditions input data for transmission over a com- 
munication link containing a plurality of channels, 

a receiving section which receives signals from one of the channels and processes 
them into output data, 

a channel switching device connected to the transmitting section and receiving 
section, 

a channel hopping program part in which a plurality of predetermined channel 
hopping sequences are programmed, a predetermined channel hopping sequence being 
associated with the transceiver as an address, 

a channel selecting device which controls the channel switching device in accor- 
dance with a predetermined channel hopping sequence, and 

a clock device for operating the channel selecting device, the clock device being 
synchronized by a public time signal (radio clock) to synchronize channel hopping 
between a transmitting and a receiving transceiver with the aid of the public time sig- 
nal. 

The transmitting section conditions the data, for example audio data, from a data 
signal source for radiation through an antenna. The thus conditioned data signals have 
a certain transmitter frequency, and thus accordingly a certain channel. 

The same applies to the receiving section. The channel switching device provides 
a constantly changing selection of one channel from the amount of available channels. 
The clock device provides the clock whose frequency determines how fast hopping 
between the different channels takes place. The special channel hopping sequence is 
unique and identical for each connection between two or more users. Furthermore, the 
clock device provides the sync signals derived from the public time signal. 

In a communication system each transceiver is equipped for example with a spe- 
cial identification number, said identification number being uniquely linked with a 
special channel hopping sequence, i.e. in particular frequency hopping sequence. 

Each transceiver, i.e. in particular the inventive data transfer device installed in 
the transceiver, contains the information on this link for all transceivers, e.g. stored in 
an EPROM. A device in the standby state cyclically performs its particular channel 
hopping sequence. 
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When the transmitting device calls a desired user by entry of the receiver's identi- 
fication number, the channel hopping sequence belonging to the selected identification 
number is adjusted in the transmitting device. The clock device synchronizes the 
channel hopping sequence in the transmitting device. Change-over is typically effected 
in the order of magnitude of one megahertz, corresponding to a dwell time of ap- 
proximately one microsecond within a channel. Synchronization is effected with the 
aid of the public time signal, thus being obtained quickly and easily. 

The receiver called by a transmitting device confirms dialing, and the transmit- 
ting device synchronizes itself with the receiver. Since only said two devices work in 
synchronism in the channel hopping sequence specific to this connection and stay only 
in the particular channel for only a relatively short time, one obtains protection for the 
transferred data signals, on the one hand, and prevents a stronger signal from being 
able to terminate the connection, on the other hand. 

Utilization of the public time signal (DCF 77 in Germany; MFS in the United 
Kingdom; WWVB in the USA) permits the two communicating devices to be perfectly 
synchronized, for which one can use the basic minute and second clock signals of the 
public time signal which is identical and synchronous world-wide. Any desired sync 
signals can be derived from said time signal 

The inventive system for transferring data signals contains a number of trans- 
ceivers each formed according to the invention and having a unique identification 
number. Said identification number determines the channel hopping sequence with 
which this device communicates with another device, namely as a receiving device, 
that is, a device dialed by another device. For connection setup the identification num- 
ber sent by a transmitting device also determines the predetermined channel hopping 
sequence in the transmitting device itself. This excludes other users from taking part in 
data transmission. Another user's attempt to cut into the ongoing call is excluded with 
very high probability since the two users' time synchronization is unknown to outsid- 
ers. 

Excluding further users from data transmission is an advantage of the present in- 
vention, but the invention also offers the converse possibility of two users involved in 
data transmission expressly permitting one or more further users to take part. For this 



-5- 



purpose the synchronization of ongoing data transmission is halted temporarily and 
started again after a pause so that a further user can take part after the start. 

The special kind of in particular cyclical channel hopping sequence may be 
stored in the program part. However, one may also determine the channel hopping se- 
quence from the identification number by calculation with the aid of an algorithm. 

The invention furthermore provides an apparatus suitable for retrofitting which, 
to adapt to the particular transfer device, ensures a certain continuous channel hopping 
during a data transfer, synchronized with one or more receivers. In particular, the in- 
vention provides a data transfer device for installation in a communication device 
which sends data to another device and/or receives data from the other device over one 
of a given number of channels, in particular frequency channels, comprising the fol- 
lowing features: 

a channel switching device, 

a channel hopping sequence program part in which a plurality of predetermined 
channel hopping sequences are programmed, a predetermined channel hopping se- 
quence being associated with the data transfer device, 

a channel selecting device which controls the channel switching device in accor- 
dance with one of the predetermined channel hopping sequences, and 

a clock device with a synchronizing device for operating the channel selecting 
device, 

the clock device being synchronized by a public time signal (radio clock). 

The invention furthermore provides a method for synchronizing transceiving op- 
eration between a transmitter and a receiver which are connected over a communica- 
tion link with cyclically hopping channels, comprising the following steps: 

the transmitter (A) dials a desired receiver (5), 

the same channel hopping sequence is adjusted in the transmitter (A) and the re- 
ceiver (B\ 

transmitter (A) and receiver (B) both receive a public time signal, 
transmitter and receiver are synchronized by the time signal or a signal derived 
therefrom by die channel hopping cycle being started on a previously defined channel 
in synchronism with the time signal both in the transmitter and the receiver. 
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In the following an example of the invention will be explained more closely on 

the basis of the drawing. 

FIG. 1 shows a block diagram of a transceiver with a device executed as an addi- 
tional device for automatic and continuous hopping of transmission channels. 

FIG. 2 shows schematically the setup of a connection between two transceivers. 

FIG. 3 shows the operation of a transmitter and receiver in accordance with the 
invention in comparison in the form of a flowchart. 

FIG. 4 is a functional block diagram of a channel selecting device. 

FIG. 5 is a block diagram of an embodiment of an additional part for a trans- 
ceiver shown in FIG. 1 at the bottom right. 

As indicated by the figure, the transceiver contains radio data transmission device 
2 known in the art which is equipped with inventive additional part 1 for protecting 
transfer of the data signals. Additional part 1 forms a data transfer device suitable for 
installation in any devices used for data transfer. 

As mentioned above, radio data transmission is selected only as an example here 
for explaining the invention. The invention can fundamentally be used in all devices 
able to transmit and receive data, transfer being effected over one of a plurality of pos- 
sible channels. 

Departing from the representation in the figure, additional part 1 may also be in- 
tegrated in transceiver 2. 

Data signal source 4, for example an LF section connected to a microphone, pro- 
vides data signals to signal conditioning circuit 6 via channel switch 10. Signal condi- 
tioning circuit 6 modulates the data signals to condition them for radiation through 
antenna 8. In customary transceivers, channel switch 10 is formed as a manual selector 
switch for selecting one of the available channels. Reception of data is effected simi- 
larly to transmission of data. The receive signals coming through antenna 8 are de- 
modulated, amplified, etc., in signal conditioning circuit 12 and then fed via the chan- 
nel switch to data signal sink 14, shown in general form here, having loudspeaker 16 
connected thereto for example. The details of the device generally described here are 
known from the prior art and shall not be explained more closely. 

Additional part 1 shown on the bottom right in the figure is used for fast and con- 
tinuous change-over of the particular "active" channel in channel switch 10. For this 
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purpose channel switch 10 has connected thereto channel selecting device 20 which is 
in turn driven by channel hopping sequence program part 22. Program part 22 contains 
a processor and a memory. 

Time synchronization of a transmitting and a receiving device is effected with the 
aid of a clock device containing time signal generator 24 and clock 26. For this pur- 
pose, time signal generator 24 receives the public time signal (the signal DCF 77 in 
Germany) through antenna 25 and forms therefrom second clock signal s and minute 
clock signal m. Second clock signal s is fed to clock 26 which generates in synchro- 
nism with second clock signal s a fast pulse train, in the present case a pulse train with 
a frequency of one megahertz. 

In program part 22 for the channel hopping sequence a plurality of channel hop- 
ping sequences are stored. 

In the following, the operation of the device with protection of communication 
by fast channel hopping will be explained. 

When one user of the CB radio system wants to speak to another user with a 
transceiver of the kind shown in the figure, he enters the receiver's identification dum- 
ber via a keyboard not shown. A corresponding code goes via signal source 4 and the 
channel switch into the signal conditioning circuit. The receiver called, which has the 
same device as shown in the figure, is in the standby state, thus receiving through an- 
tenna 8 the calling signal which is processed via signal conditioning circuit 12 and 
channel switch 10 so that the call is then recognized. 

The dialing operation causes the channel hopping sequence belonging to the se- 
lected identification number to be adjusted in the transmitting device. In order to be 
able to communicate with the dialed device the transmitter must synchronize itself 
with the receiver. This is done with the aid of time signal generator 24 which provides 
synchronous minute and second signals in all devices. For example, a certain data 
word is fed to channel selection circuit 20 in the transmitting device by program part 
22, said data word being a channel hopping sequence specific to the identification 
number. Furthermore, the channel where synchronization is to begin is fixed in ad- 
vance. At the following minute clock signal the channel where synchronization is to 
begin is held for a short time period by corresponding circuit-technology measures in 
the devices. After expiry of this time period, transmitter and receiver work with a syn- 



-8- 



chronous, identical channel hopping sequence. Clock 26 can feed a high-frequency 
signal (one megahertz) to channel selection circuit 20 which then feeds a correspond- 
ing control signal to channel switch 10. The data are then changed over between the 
different channels in identical fashion both in the transmitting and in the received de- 
vice. Since only said two devices work in synchronism with this specific channel hop- 
ping sequence, all other devices are excluded from communication. 

Channel selection circuit 20 may be for example a register in which a certain pat- 
tern identifying the selected channel is stored at each clock. The content of the shift 
register may be deposited in a memory (EPROM). However, it is also possible to de- 
termine the channel hopping sequence on the basis of an algorithm, said algorithm 
processing the identification number into the channel hopping sequence. 

FIG. 2 shows the simplified case of a system with five channels 1, 2 ... 5 and a 
clock cycle comprising four clocks. FIG. 2a shows cyclical hopping of channels 1, 3, 
5, 2, 1, 3, 5 ... of device 1 called by device 2. The call by transmitting device 2 causes 
the channel sequence of device 2 to be replaced at that moment by that of device 1 and 
a "start signal" for synchronization to be adjusted, channel "3" here. When these ad- 
justments are finished, device 2 waits for the next agreed time clock, e.g. the second 
clock of the public time signal. When said second clock, /2, comes, the channel hop- 
ping sequence begins in device 2. 

The two devices are now working fully identically, in terms of channel selection. 
Accordingly, the two devices can also open a "window" for other data devices. For this 
purpose a defined channel is e.g. held for several seconds, e.g. in synchronism with the 
minute clock. In this time other users can dial in. At the end of the "window" all user 
devices begin to work with identical synchronous channel hopping sequences. Open- 
ing the "window", i.e. holding a certain channel in a time interval lasting e.g. a few 
seconds, can be effected with a special button. 

All circuit parts described above and shown in the drawing can be produced with 
commercial components in the way known to the expert. Additional part 1 in FIG. 1 
can also be integrated in a communication device. 

The procedure shown above for setting up a connection between a transmitter 
and a receiver is schematically shown in FIG. 3 with the aid of a flowchart. 
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In accordance with FIG. 3, transmitter ,4 wants to communicate with receiver B. 
For this purpose, transmitter^ sends the identification number of desired target device 
B (step SA 1). Dialing device B automatically causes the channel hopping sequence of 
device B stored in the device to be adjusted in transmitter^ (step SA2). 

During this time, receiver B is in the standby state. That is, (ready-to-receive) it 
cyclically runs through the unique channel hopping sequence specific to device B (step 
SBl). When the call from device A is received on device B (step SB2\ device B sends 
a confirmation signal to device A. 

Device A waits for said confirmation from device B (waiting loop SA3), After re- 
ceipt of confirmation the channel hopping sequence is halted on a predetermined 
channel. Then the synchronous clock is awaited in accordance with step SA5. The syn- 
chronous clock occurs in transmitter^ at the same time as in device B, namely on the 
starting channel of the channel hopping sequence cycle. 

In accordance with step SA6 the channel hopping cycle is started after receipt of 
the synchronous clock signal. Both in transmitter A and in receiver B the same channel 
hopping sequence is now cyclically run through, in exact synchronism, so that data 
exchange between the two devices is possible (step SA6 and step SB3). 

In a slightly less favorable embodiment one can omit step SA3 and also the con- 
firmation in step SBl. 

FIG. 4 shows a functional block diagram of channel selecting device 20 shown in 
FIG. 1. From the program part for the channel hopping sequence shown in FIG. 1 an 
item of data representative of the current channel hopping sequence, in the present ex- 
ample (see FIG. 2) the cyclical sequence 3, 5, 2, 1, 3, 5, is loaded into a register. 
The register cyclically feeds the individual positions to channel switch 10. Synchroni- 
zation between a transmitter and a receiver is effected here with the channel "3" at the 
highest position of the register. Clock 26 in FIG. 1 provides the clock signal (CLK) to 
the register so that the channels are hopped with the corresponding clock frequency. 

As mentioned above, the channel selecting device can also work in such a way 
that an item corresponding to the current channel is loaded into a register at each 
channel hop. 

FIG. 5 shows a somewhat more detailed embodiment of additional part 1 from 
FIG. 1 . Over antenna 25 the public dial tone signal is received and fed to minute and 
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second evaluation means 40. Circuit 40 generates a minute signal and a second signal. 
Said second and minute signals are used for continuous synchronization of internal 
clock 42, on the one hand, and for synchronizing a transmitter with a receiver, on the 
other hand. Since the public time signal is received in synchronism simultaneously in 
each country, the present invention utilizes this property of the time signal to synchro- 
nize transmitters and receivers at any distance from each other. The effort this requires 
is extremely low. 

In FIG. 5, clock 42 drives program counter 45, dwell counter 46 and channel 
counter 48. Program counter 45 serves to advance channel counter 48. Dwell counter 
46 temporarily halts program counter 45 and channel counter 48 so that data exchange 
in the course of connection setup is possible during this halting time period. After 
dwell counter 46 has performed a number of counting steps corresponding to a certain 
time period it is reset to zero, program counter 45 and channel counter 48 being simul- 
taneously started. 

Connected to channel counter 48 is drive interface 49 having the function of gal- 
vanically decoupling device 1 from the connected transceiver. 
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1. A system for transferring data signals, in particular radio data signals, having 
transceivers each comprising: 

a transmitting section (6) which conditions input data for transmission over a 
communication linJk containing a plurality of channels, 
a receiving section (12) which receives signals from one of the channels and 
processes them into output data, 

a channel switching device (10) connected to the transmitting section and receiv- 
ing section, 

a channel hopping sequence program part (22) in which a plurality of predeter- 
mined channel hopping sequences are programmed, a predetermined channel 
hopping sequence being associated with the transceiver as an address, 
a channel selecting device (20) which controls the channel switching device (10) 
in accordance with one of the predetermined channel hopping sequences, and 
a clock device (24, 26) for operating the channel selecting device (20), the clock 
device being synchronized by a public time signal (radio clock) to synchronize 
channel hopping between a transmitting and a receiving transceiver with the aid 
of the public time signal, 

a unique identification number being associated with each transceiver to define a 
certain channel hopping sequence for the transceiver, and the identification num- 
ber inputted by a transmitting device also determining the predetermined channel 
hopping sequence of the receiving device in the transmitting device itself for 
connection setup. 

2. A system according to claim 1, characterized in that the clock device (24, 26) has 
a clock (26) for generating an operating clock signal for the channel selecting de- 
vice, the frequency of the clock signal outputted by the clock being 100 kilohertz 
... 10 megahertz, preferably approximately one megahertz. 

3. A system according to claim 1, characterized in that all possible channel hopping 
sequences are stored in the program part. 
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A system according to claim 3, characterized in that the channel hopping se- 
quences are calculated from the selected identification number on the basis of an 
algorithm. 

An apparatus for processing transmit and receive signals for installation in a 
transceiver of the system according to any of claims 1 to 4, having the channel 
switching device, the channel hopping sequence program part, the channel select- 
ing device and the clock device. 

A data transfer device for installation in a communication device which sends 
data to another device and/or receives data from the other device over one of a 
given number of channels, in particular frequency channels, 
comprising the following features: 
a channel switching device (10), 

a channel hopping sequence program part (22) in which a plurality of predeter- 
mined channel hopping sequences are programmed, a predetermined channel 
hopping sequence being associated with the data transfer device, 
a channel selecting device (20) which controls the channel switching device (10) 
in accordance with one of the predetermined channel hopping sequences, and 
a clock device (24, 26) with a synchronizing device for operating the channel se- 
lecting device (20), 

the clock device (24, 26) being synchronized by a public time signal (radio 
clock). 

A method for synchronizing transceiving operation between a transmitter and a 
receiver which are connected over a communication link with cyclically hopping 
channels, comprising the following steps: 
the transmitter (A) dials a desired receiver (B\ 

the same channel hopping sequence is adjusted in the transmitter (A) and the re- 
ceiver (B\ 

transmitter (A) and receiver (B) both receive a public time signal 
transmitter and receiver are synchronized by the time signal or a signal derived 
therefrom by the channel hopping cycle bemg started on a previously defined 
channel in synchronism with the time signal both in the transmitter and the re- 
ceiver. 

AMENDED SHEET 



6? /f07f,7f 



1/3 



FIG.1 



Data signal 
sequence 



Data signal 
sink 



1 L 



16 



25 



Channel 
switch 



Public 
time 
signal 
DCF 77 



26 



Signal 
conditioning 



Signal 
conditijoning 



-n 



CLK 



± 



Clock 



Channel 
selection 



-20 



— 



Program part far 
chamel hopping 
sequence 



-22 



i Time signal 
generator 



m 



2U 



V 



FIG.2A 



Device 1 " 
(Receive) 



1 



J 



n 



TJ tJ 




FIG 28 



69 /f6 7$ 7? 



2/3 



A sends ID no. of 
target device 





Channel hopping sequence 
of B adjusted in device A 








No 


Receives confiiination 
from B 






Yes 




Starting channel halted 
far sync. 



-SA1 



^SA2 



-SA3 



-SA4 




Starts channel hopping cycle/ 

Starts transndtting/receiving 
data 



'SA6 



QD 



FIG.3 



C End ) 







B cyclically runs through 
oun channel hopping sequence 






Receives call from A, 
sends confixmation to A 






Waits for data from A; 
transmits and receives data 







■SB! 



-SB2 



SB3 



r 



cyclically to 10 
a 




CLK 



from 22 



Enabled at 
Sync. -pulse 



FIG./, 



3/3 



FIG.5 



LI 



U- 

Minute and 
second evalu- 
ation 



I 



Program counter 



Channel counter 



LI 



Clock 



Dwell counter 



Drive 



19 



**6 



1 

To channel switch 10 



4* 



; 4- 3- I ; 11 :25AM * 



212-t)i3Y-2Y7U- 



COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 
Includes Reference to PCT International Applications 



Attorney^ Docto 
N6.4478-6PUS 



As a below named inventor, 1 hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am die original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled; 

Transmitter-Receiver for Data, Signals, System for Transmitting Data Signals, Device tor Assembly in a 

Transmitter-Receiver and Synclurojiization Method 

the specification of which (check only one item below) 

[ ] is attached hereto 

[ ] was filed as United States application 

Serial No. _ 

on 

and was amended 
on_ (if applicable). 

( x| was filed as PCT international application 
p Number PCT/EP99/07849 
;S on 15 October 1999 
0 and was amended under PCT Article 1 9 

on (if applicable) . 

thereby state that I have reviewed and understand the contents of the abovc-identtfied specification, including the claims, as 
amended by any amendment referred to above. 

C acknowledge the duty to disclose information which is material to the patentability of the application in accordance with Title 
fjff, Code of Federal Regulations, §1 .56(a). 

Jfhcrcby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign application(s) for patent or 
Wventor's certificate or of any PCT international application^) designating at least one country other than the United States of 
Wlmerica listed below and have also identified below any foreign application(s) for patent or inventor's certificate or any PCT 
international application(s) designating at least one country other than the United States of America filed by mc on the same 
Subject matter having a filing date before that of the application(s) of which priority is claimed. 



PRIOR FQREIGN/PCT APPLICATIONS AND ANY PRIORITY CLAIMS UNDER 35 U.SLC- 119: 



Country 
(if PCT, indicate "PCT") 


Application I 
Number 


Date of Filing 
(day, month, year) 


Priority Claimed 
Under 35 U.S.C. 
119 


Germany 


198 47 665.5 


15 October 1998 


W YES 


UNO 


PCT 


PCT/EP99/07849 


15 October 1999 


[x] YES 


UNO 








n ves 


UNO 








[] YES 


1 1NO 








[1 YES 


I] NO 








n YES 


UNO 



Page I oH U S. DEPARTMENT OP COMMERCE Parent a«d Trademark Office 

Equivalent to ITO 139 (REV. 10 83) 



,mbin&l Declaration fos Patent Application and Power of Attorney (Continued) 
(Includes Reference to PCT International Applications) 



It J OiJ UUIItltliir ai 

Attorney's Docket 
4478-6PUS 



t herebv claim the benefit under Tide 35, United States Code, §120 of any United States application(s) or PCT international 
annlieationfa) designating the United States of America (hat is/arc listed below and. insofar as the subject matter ot each or 
the claims Of this application is not disclosed in thai/lhosc prior application(s) in die manner provided I by die first paragraph 
of Title 35 United States Code, §112, I acknowledge the duty to disclose material information as defined in Title 37, Code 
of Federal Regulations, § 1.56(a) which occurred between the filing date of the prior applications) and the national or PCI 
international filing date of this application: 



PRIOR U.S. APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT 
UNDER 35 U.S.C. 120: .__ 



U.S. APPLICATIONS 



STATUS (check one) 



VS. APPLICATION NUMBER 


U.S. HUNG DATE 


PATkNTUU 




AHAN1X)NK13 






















PCT APPLICATIONS DESIGNATING THE U.S. 








PCT APPLICATION 
NO. 


PCT FILING DATE 


U.S. SERIAL NUMBERS 
ASSIGNED (if any) 








PCT/EP99/07849 


15 October 1999 






X 

















pOwer OF ATTORNEY- As a named inventor, I hereby appoint the following attoraey(s) and/or agent(s) to prosecute 

in the » and T?JLrV Office connected therewith (Ust mm and registration 

MYRON COHEN Reg. No. 17,358; THOMAS C. PONTAN1, Reg. Na_29 I 763i_LANCE J. LIEBERMAN, 
Reg No. 28,437; MARTIN BTPAVANE, Reg. No : 2g t 337 i _MICHAEL C. STUART, Reg. N o, 35,698; 
KLAUS pTsTOFFEL, Reg. N o. 31 ,668; E DWARD M. WEISZ. Reg. ^ 37. 257; JULIA S K3M Reg. No 
36 5 6Zu VINCENT M. FAZZARI, Reg. No . 26,879; A LFRED W. FROEBRTCH. Reg- No.jLSJ^lCF.NT 
TTctSnG. Reg. NqJSJ^EORGE WANG, Reg. No.,41, 419; GERALD J. CECHONY Reg , No. 
31 335- ROGER S. THOMPSON, Reg. No . 29,594; GEORGE J. BRANDT, JR., Reg. No. ; _22 J 021^F. 
BRICEFALLER, Reg. No. 29,532 and YUNLING REN, Reg. No..4LS19,_ 



fend correspondence to: 
II Thomas C. Pontani 
Reg. NoTB,763 

Cohen, Pontani, L ieberman & Pavan e 



Direct Telephone calls to: 
(name and telephone number) 

Thomas C. Pontani 

(212) 687-2770 



V 



M~,„VWL- NmYnrlf 10176 






FULL NAME OP INVF.NTOR 


FAMILY NAME 
KONRAD 


FIRST GIVEN NAME 

Jurgen 


SECOND GIVEN NAME 


: 2 
0 


RESIDENCE, CITIZENSHIP 


CITY 

Bad Sobernhetm 


STATU OR b-0«l ! .KjN COUNTRY 

Germany 'T>^TX' 


COUNTRY OF CITIZENSHIP 

Germany 


1 


post ofvice address 


POST OFFICE ADDRESS 

Grossstrasse 39 


CITY 

Bad Sobemheim 


STATE & ZW CODE/COUNTRY 
Germany 55566 




FUM.NAMO OV INVENTOR 


FAMILY NAME 


FIRST GIVEN NAME 


SECOND GIVEN NAME 


2 
0 


residence. crn7msnip 


CV1Y 


STATE OR FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


2 


WONT OFFICE ADDRESS 


rosv ofwcf. AonRBSS 


CITY 


STATE A ZIP CODE/COUNTRY 



Page 1 on U.S. DEPARTMENT QV COMMERCE Pattm and Tratenwlc Office 

™ e Univalent, m PTO )3!) (REV. 10 83) 



' SIP ; 4- a- 1 ; 11 :26AM*; 2iz-ott/-z//u-» au/mfn;g d/ d 



< in 


mrji&ed Declaration Jor Patent Application and Power of Attorney (Continued) 
eludes Reference to PCT International Applications) 


Attorney's Docket 
4478-6PUS 


2 
0 


FUi,L NAME OF INVENTOR 


FAMILY NAME 


HRST, GIVEN NAM Li 

— D J 'd '~- 


SECOND GIVEN NAME 


«csib'Ew:F., v crnzENs , H!P 


City 


ST A re OR FOREIGN COUNTRY 


COUNTRY OF OTr/.UNSHIP 


PO&fr OFFICE ADDRBS^ 


POST OFFICE ADDKlsSiS 


CITY 


STATE & ZIP CODPiCOllNTRY 


I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true: and further that these statements were made widi 
the knowledge that willful false "statements and the like so made are punishable by fine or imprisonment, 
or both, under §1001 of Title L8 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issuing thereon. 




SIGNATURE OF INVENTOR 202 


SIGNATURE OF INVENTOR 203 


DATE 


DATE 


DATE 



1 n 



, I. 



Page ot'.l 



U.S. DEPARTMENT OF COMMERCE Patent aiul lYademarfc Office 
Equivalent to PTO 139 (REV, 10 83) 



